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ANNUAL  RATE:  $13,000.  (extended  2 years  'without  additional  funds) 

CONTRACTOR:  Columbia  University 

PRINCIPAL  INVESTIGATOR:  Elvin  A.  Kabat,  Ph.D.,  Professor  of  Microbiology 

Assistants:  Mary  E.  Carsten,  Research  Associate  in  Micro- 

biology (began  Sept.  1,  1953) 

Joseph  M.  Schor  Graduate  Student  (Jan.  1 - 

June  30,  1953) 

Peter  Allen  Graduate  student  (began  Lec.l,  1953) 

TITLE  OF  PROJECT:  Immunochemical  Criteria  of  Purity  of  Proteins  and 

Polysaccharides 

Objectives:  1.  To  develop  new  immunochemical  methods  for  establishing 

purity  of  proteins  and  polysaccharides.  2.  To  evaluate  limitations  or  im- 
prove existing  Lmr.amocher.ucal  methods.  3.  To  study  the  fundamental  mechanisms 
of  antigen-antibody  reactions. 

ABSTRACT  OF  RESULTS : 


a.  Since  start  of  project;  hr.  Jose. in  M.  Saner  carried  out  a study  of 
the  quantitative  precipitin  curve  using  .tiree  different  levels  of  antibody 
nitrogen  and  analyzing  precipitates  by  the  n.icroSjeidahl  method  (range  0.15 
to  1.0  mg.  N),  the  Markham  Kjelcahi  (range  25  - :50  nicrograms  N)  and  the 
folin-C' iocal teu  tyrosine  color  method  (range  10  - 5 0 nici'ograns  N).  His 
studies  showed  substantial  solubilities  of  specific  precipitates  as  lower 
amounts  of  antibody  nitrogen  were  employed  so  that  large  errors  in  the  esti- 
mation of  total  antibody  nitrogen  content  of  the  sere  could  result  if  sera 
diluted  in  saline  were  analysed.  The  findings  of  Maurer  that  dilution  v.-itn 
aged  normal  serum  gave  higher  values  than  those  with  saline  or  with  bovine 
albumin  was  confirmed  as  was  the  finding  that  diluting  vfith  serum  from  which 
the  complement  hed  been  removed  gave  values  close  to  those  obtained  by  di- 
luting in  saline.  These  studies  are  essentially  completed  end  will  be  pre- 
pared for  publication. 
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b.  During  current  report  period:  While  at  the  University  of  California 

on  Sabbatical,  working  with  Prof.  H.  0.  L.  Fischer  end  Lrs.  D.  L.  MacDonald 
and  C.  E.  Ballou,  the  structure  of  galactinol  -was  established  by  nethylation 
studies.  This  work  appears  in  the  Journal  of  the  American  Chemical  Society  (1) 

Dr.  Rabat  has  carried  out  a study  on  the  inhibiting  effects  of  various 
oligosaccharides  of  known  structure  on  the  precipitation  of  cntidextran  by 
aextrans  with  known  numbers  of  1 — ^-6  and  1 — >4  glycosidic  linkages  which 
has  provided  an  estimate  of  the  size  of  the  combining  site  cn  an  antidextran 
molecule. 


Antidextrans  with  specificities  directed  toward  some  multiple  of  the 
1 — >6  glycooidic  linkage  and  other  antibodies  with  non  1- — * b specificity 
have  been  found  in  sere  of  humans  injected  with  1 r.g.  of  dextran  (J.  Immunol. 
1953,  70,  514).  Precipitation  of  <•  ntidoxtran  of  1 — specificity  by  clini- 
cal dextran  has  been  found  to  be  inhibited  by  isomai totriose , 4-  •'X  -isonaito- 
triosyl-D-glucose  and  isor.aitose;  C.15,  l.J  and  15 ytH  being  required  for 
50  percent  inhibition  respectively.  Panose  was  about  as  effective  as  iso- 
maltose, isonaltitol  was  ineffective  at  30^>i-i,  some  inhibition  was  obu  iued 
with  50 M of  gentiobiose  and  HO/' II  glucose  maltose  type  oligosaccharides 
up  to  mol toper. taose  did  not  inhibit  this  1 — r 6 system.  In  addition,  an  nti- 

-V  6 specificity  with  a s. H n -.ount 
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were  much  les^  effective,  ilaltotricse,  mnitou.-t  raose  oni?  rhs  ito^entaose  were 
equally  effective  and  were  much  better  inhibitors  than  mills  sc  or  panose.  The 
■extent  of  residual  serum  amylase  action  on  r.ai totetrc.ose  and  mcltopcncaose  was 


evaluated  arid  indicated  that  mal totetiaose  coula 
as  an  inhibitor  than  mal totriose. 


be  ocncv.hat  better 


posmiD_y 

Some  inhibition  was  obtained  with  25  'Xi  oi 
glucose  and  gentiobiose,*  cyciocteamyiosc-  c/.u  cyclohep ianmyi ose  did  not  inhibit 
and  rcaltoheptaose  was  substantially  less  effective  on  a molar  basis  than  rit.I to- 
triose . The  cl-.ta  are  best  interpreted,  as  indicating  abet  each  type  of  anti- 
dextrrn  has  dimensions  complementary  to  an  open  chain  of  at  least  Varcc^t-L'- 
glucopyranose  units  ar.d  probably  to  part  or  all  of  c.  fourth  unit. 


The  oligosaccharides  for  this  study  have  been  provided  by  Dr.  Allene 
Jear.es  of  the  Northern  Regional  Research  Laboratory,  Dr.  d.  l.  ..'olfrom  of  Ohio 
State  University,  Dr.  Roy  L.  Whistler  of  Purdue  University,  Dr.  Dexter  French 
of  Iowa  State  University,  Dr.  John  ii.  of  the  University  of  Nebraska  and 

Dr.  D.  P.  Langlois  of  A.  E.  Staley  ana  Company. 
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Dr.  ilary  E.  Carsten  joined  the  group  in  September  1953  end  has  been  work- 
ing  out  technics  for  measuring  the  extent  of  binding  of  thea.e  various  anti- 
dextrans  for  the  various  oligosaccharides  by  equilibrium  dialysis.  Condi- 
tions for  ensuring  equilibrium  have  been  worked  out  and  the  method  of  Park 
and  Johnscn  for  determining  small  amounts  of  reducing  sugar  has  been  found 
satisfactory  for  the  studies.  The  usual  practice  of  using  preservatives  in 
serum  has  presented  difficulties  since  both  the  phenol  and  merthiolote  used 
give  substantial  blanks  in  the  reducing  sugar  method.  Another  difficulty  is 
the  necessity  for  concentrating  the  human  antisera  to  dextran  to  give  quanti- 
ties of  antibody  suitable  for  equilibrium  dialysis  studies.  Concentration  of 
antibody  solutions  frequently  affects  their  ability  to  precipitate  with  antigen 
and  may  create  uncertainties  as  to  the  emounts  of  antibody  in  the  solutions. 
These  problems  are  all  being  thoroughly  investigated. 

Mr.  Pater  Allen  who  joined  the  project  on  December  1,  has  been  investi- 
gating the  behavior  of  dextrans  witr.  known  proportions  of  1 — * 6,  1 > 4 

and  1—^3  linkages  kindly  provided  by  Dr.  nliene  Jecnes  of  the  Northern 
Regional  Research  Laboratory. 


PLANS  FOP.  FUTURE: 


Immediate: 
equilibrium  dialy 
tinned.  Efforts 


The  studies  outlined  above  on  oligosaccharide  inhibition 
sis,  and  structural  relations  among  dextrans  will  b_  con 
to  concentrate  and  purify  antioextran  will  be  made. 


» 


Lon£  range:  At  the  request  of  CNF  in  September,  tne  U.  S.  Public  Health 
Service  has  been  asked  to  take  over  this  work  of  July  i,  The  actual 

application  calls  for  it  to  be  combined  with  an  existing  Public  Health  Grant 
on  Blood  Group  Substances.  Snould  this  not  be  possible,  it  is  hoped  that  the 
ONE  will  continue  to  support  this  work. 
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